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FAIOHUS^ Ii TL£_OFJNYEPmON 

pjpj^nf the Invention 
The invention relates to a process for repairing eoated substrate 

industrial coating. 

DescrintionofRel^^ 
„ ,s k „o«n to use coating composition, curable by 

ofthe resulting . , t 1S often unnecessary to 

completeiy recoa, an entire vehtcle or vehtcle pan, for example, a bonnet. In the 
Z!o Zn coating blemishes, i, is usuaiiy sufficient to recoa, the area 

processestorepairsmal, coating blemishes, ,n particular also m those cases 
treated, for example, an automottve body. The f 1ms Y 

fllm is laminated onto the substrate, where „ rematns. Dfc-A-196 
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The corfng «m corn**. " ^ film m this case, 
possible to dtspense with a stabthz.ng bacUng 

effort. . ocess for repairing coated 

The present invention relates to a pro 

■ • „ the following successive steps. 
5 substrate surfaces comprising the foUow g ^ 

a) optionally preparing a blemished ^ ^ ^ 

to be repaired. the blem ished area 

d) irradiating the coating applied in this mam 
} "be repaired with high energy radiation and 

e) -ovingthebacKm^^^ 
the coating is irradiated through the backing 

backing film. 

• „ «f the Embodiments 
IMaUedDescni^^ according to the 

systems. ,u„nerformed in such a manner that 

steps d) and e) are prefe ab.y fll m is removed after 

.rradration proceeds throng the bacm g ^ - n ^ erremovalofthe 

after removal of the backing film. 



20 



explained in greater detail below. d to , he 

lhe coating is iniMy thoroughly Ceane d, o r «» P ^ and 

The surface maythenbe sanded,, ^^^^^ 

pro vi sl onofahac k , n gm m coated ^^^"^ of 
; cured coating layer of a coating ^^"^J „ desired . in particular 

remittance and heat reststance. In the case ^ ^ 

irradiatroninwhtchhighenergyrad^n ^ in 
!0 fi lm s must transm,, UV radtatron and be ^ ^ ^ ^ ^ 

themmmatertaloninadi^ 

t0 the temperatures opttonally tequ red P , , efms . such as. 

coattng layer. Suttable ft.m matenals «• to polyesters, such as. 

polyethylene, polypropylene 
25 po.yethv.ene terephthalate and P« e " su face , re a,ed. I. is a!so posstble 
of polymer blends and a!so may be optton 1 y ur ^ 
for the films ,0 have a textured surface toe ^ K ^ ^ 

ra acro,extured surface. The thrctass f < n - , y , 
,0 and 1000 urn, preferably, between ,0 ^ of 

„„ water. The coating compost ons cur b y comp osi,ions 

known to the person skilled in the 
compositions are preferred. 



CaUonically curable coating expositions that arc to be appbed onto 
the backing fflm in the process according to the invention contain one or more 
a ,o ! .y polvnterizable b.nders. Tbese may comprise conventtona, bmders 

containing more than two epoxy groups per molecule. These c m - or 
example, polvalky.enc g.ycol dig.yctdyl ethers, hydrogenated bispheno. A 

hexanediol diglycidyl ether, may also be used. 

hexane ^ ^ ^ compositlons conlain one or more 

photoinitiators. Photoimt.ators tha, may be used are onium salts, such as, 

appbed onto .be tacking film in the process according to the invention eontatn 

,,„*,i »,... ™m " -" lic 

poMmeJacrylates and/or polvurethane , m e,h)acry.a,es are preferably used. 
-4- 



The prepo.ynrers may be used in combination with react.ve fluents. 
e (r ^Z^ — - g b, compounds a mo.ar 
f helovv 500 a/mole. The reactive diluents may be mono-, dt- or 

5 ^ 

10 dKmeth.acry.ate. vinyl (meth)acryla.e. aUy, m ' ^ Examples of 

' 5 "'^ Preferred free-radicaliy curable coating compos.ttons contain one or 

t f™> P radically and/or catiomcally polymtrizaoie vy 
Further chemically cross linKii b fnnrt ional compounds. 
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— ^r^S^"-^ 

i„ the same binder and/or in separate tenders. 

THecoat^conrposUionsthan, ^ «>^J 

t0 the invention for coat.ng the back.ng him m^Pg 

coating compos.t.ons formulated effcct . 
Pigmented eoat.ng compositions eontam 

Qniiahle colour- mparttng pigments arc inj 
imparting p.gments. Smtable V ^ m 

coating prgments of an orgamc or * * , itamum 

diox ,de. iron oxide ptgments. carbon b^ «m P effect . 

titanium dioxide coated mica. trans parent pigments, 

The coating compositions may also coniaui v 

skilled in the art. d/or organic solvents. 
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The dried uncross-linked coating should 
, in ked during .he drymg process. The dned u 
advan.ageously be shgh.ly .acky a, roc, .empe uue 

adhesion on.o .he subs.rate .o ^^^^ M b y sl.gh, 
la cky due .o special formulated b.nders or ack, ne, n ^ 
partiaUross-lmking^llmgofthednedcoan ^^J^^ 

:,::;;r::=-.Uo, m ,re fc rab 1 y 0f5 

to 60 ^ im - ., , ut n u not ^referred, for the backing film 

I. is in Principle po-ble. ahhough no. prefe ^ 
to be pr0 yided with nrore .ban one coring layer, ^ 'oat wouM firs, be 
coa. and a .ransparen. clear coa, In ,he la..er » » ontQ , he 

a ppUed on.o .he backing film and .hen .he base 

.e m porar y pro.ec.,yef 1 , m .oprov ; depro,ecUo,ThP ^ 
presently on urecoaKdsideo^ 

onto bo«h sides and comp.e.e.y endose .h « » ^ ^ ^ 

poss.bili.y would in particular be adv.sable m he eve P 

atmosphere humidity. In order to p tranS parent or 

colored, for example, a black him polyethylene fdm may be 

may he used advan.ageously. For examf _ a b a £ y J fc be 

used 1 „order.ofacil,ta.ede.achmen«of.hepro,ec.,ve..l 
prov.ded with non-stick properties, as described abo ^ 
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and sizes, for example, in sizes of 0.5 c„r to 400 c„r. preferably „i 1 cm to .00 
cnr The films may also be stored as a reel of continuous ttlm. 

After provision of a coated backing film and removal of an optionally 
present protective film or protects envelope, the tacking film is applied wtth its 
coated side onto the blemished area to be repaired in accordance w„h step c) of 
,he process according to the invention. Favourably, a film sheet size is selected 
that perfectly fits over the blemished area, taking account of any uncoated edge 
zones or layer thicknesses that reduce towards the edges. As already mentioned. 
th e blemished area may be sanded lightly or roughened before application of the 
coated backing film in order to ensure good adhesion. The film then ,s .animated 
onto the substrate, preferab.y with exposure to pressure and. optionally, heat, so 
fixing the coating onto the substrate to be coated. Th,s can be carried out. for 
example, with a beatable roller, such as, a rubber roller. Coating layers 
comprising a blemished area to be repaired that may be considered are for 
example, electrodepos.tion coated substrates, putty, primer, filler an base oa, 
,ayers, but m particular, clear eoa, and single layer top coat .ayers. The coated 
biking film may here be applied either onto the damaged coating layer or onto an 
underlying layer. The latter case arises, for examp.e, if the b.em.shed area ,s 
sanded down to one of the underlying coating layers, for examp.e, during 
preparation for the repair. 

After application of the coated backing film with its coated side onto 
the blemished area to be repaired, the coating applied in this manner is irradiated 
with high energy radiation, preferably with UV radiation. Irradiation may here be 
^rformed through the backing film and/or the coating is dtrect.y irradiated after 

removal of the backing film. 

The preferred source of radiation comprises UV radiation sources 
emitting UV light in the wave length range from 180 to 420 nm. ,n particular from 
200 to 400 nm. Examples of such UV radiation sources are optionally doped 
high, medium and low pressure mercury vapour emitters, gas discharge tubes, 
such as low pressure xenon lamps and UV lasers. 

Apart from these continuously operating UV radiation sources, 
however, it is also possible to use discontinuous UV radiation sources. These are 
preferably so-called high-energy flash devices (UV flash lamps for short). The 
V V flash lamps may contain a plurality of flash tubes, for example, quartz tubes 
filled with inert gas such as xenon. The UV flash lamps have an il.um.nan ce of a, 
leas, 10 megalux. preferably from 10 to 80 mega.ux per flash discharge. The 
energy per flash discharge may be. for example. 1 to 10 k.loule. 



The irradiation time with UV ration when UV flash 

flash discharges seietic successive 
4 seconds. Curing may take place, tor example, by means 

flash discharges. irradiation time may 

If continuous UV radiation sources are used. 

irradiated may be, for example 5 to 60 cm. 

When the — a, irradr,ed ^ that 

part.cular with UV flash lamps, temperatures ™J ^ ^ aMhmna] 

„„,.,.« — - »•«• -frsssrs*- 

, Complete cunng may take place By ^ 
oven or in a conveyer u„„. for example, ^ » t<) ^ minuKS are 
Depending upon thecunng temperature. - * ^ ^ 

1,,',. — - ^-jSXX--. » - 

For coating compositions that are curable ^ 
W additional therma. energy, for example, wrth an ,nfra-red lamp. 

One development of the invention consists in Ulecting P 



dose required for complete cure (by mean, of free-rad.cal and/or canonic 

hat the coating contains binders that cure by an ad ,„o„al cro s m „, 
mechanism it also possible in a first step completely or pamally to cure the 

z s "i* ^ «° *• f - radicai and, ° r catiomc "° iymCTisa,, ° n by n r ,,s °* 

U V dtation a d. after removal of the f,,m. firstly to perform any outs andmg 
filuuri with regard ,„ free-radical and/or cationic polymerisauon by means ol 

additional cross-linking mechanism. ,„„, f ,„.,i 

After removal of the backing film and optional subsequent final 
curing and preferably a cooling phase, the repaired area may be pohsheA 

,t is in principle, also possible to apply more than one coated back.ng 
f ,, m for example Jo coated backmg films, in succession onto the blem.shed area 

be p ired Depending upon requirements, this may. for example, compose 
L bSfihn Ited vvtth a base coa, and one coated w„h a clear coat or one 
« film »-d with a filler and one coated with a one-layer top coat. 
" ,f a backing film provided with a textured surface ,s coated and 

aoolied according to the invention, repatr coated surfaces prov.ded with the 
apphed accor g rf ^ filn , 

SUrfUCea ' Substrates which are suitable for the process according to the 
invention are any desired substrates, for example, metal, plastte, or compos,* 
>s substrates made from metal and plastic components, 

!5 substrates ^ (o ^ may find a p P „cation tor 

nurnoses bv the process according to the invention. 

purposes by ^ ^ ,„ jUustrate th e mventton tn 

35 greater detail. 
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Example 

pbw = parts by weight 

" % = A 'nil test sheet coated with an electrodeposition printer, a finer, a 
base coat and a clear coat having a blemished area of approx. 10 cm", only the 

lightly sanded. 

Production ola^MedbackingJilm 

Effifel — ^^e^Turable by means of UV radiation was first 

stirrer thermometer, dropping funnel and reflux condenser and heat o 80 C. 
A mixture of 191 pbw of hydroxyethyl acrylate and 0.5 pbw of dibutyltm 
IT el s added dropwise in such a manner that the reaction temperature d,d 
"above ,00»C. 50 pbw of butyl acetate were used to H. out the „ 
funnel. The temperature was maintained a, a — of 1 00 « * »NC 
V..UC of 10.1 was obtained. 300 pbw of a po.ycaprolac.ne ^P^£ 

mixture was maintained at a maximum of 100 C until N 
obtained,rhe mixture was thendiluted with <^ ° ^^ c) ^ a 
colorless, highly viscous resin with a solids content of 75 wt-/. (lh/150 C) 
viscosity of 10,000 mPas was obtained. 

A clear coa, curable by means of UV radiation was then produced 
from the following constituents: 

80.8 wt-%ofthepolyurethane resin produced above m/nBA1 
, .3 wt-% of a conventional commercial photoini.iatcr (Irgacure 18 ^ OB A 
0 , «,-• . of a conventional commercial levelling agent (Ebecry 3 UCB) 
0 8 of aconventiona, commercial UV absorbent (Tinuvin® j8 4 /CIBA) 
^^conventional commercial light stabler (HALS based, ( T,nuv,n* 

292 / CIBA) 

16.2 wt-"o of butyl acetate. 

The resultant clear coat was then applied onto a backing film. To this 
end the clear coa, was blade coated to a dry film thickness of approx. 40 urn onto 
one e of a 20 urn thick polyester film. The applied dear coat layer was dried 
r.lnutes at 60=0 to evaporate ,he solvent. A sHgh.lv tacky, no longer 
flowable surface was obtained. 
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Application of the co ated hacking film 

A suitably sized piece of the film as coated above was laid with its 
coated side on the blemished area. The coating film was then heated through the 
film with an IR radiation emitter to approx. 80°C and laminated without bubbles 
onto the blemished area under gentle pressure. The still warm and liquid coating 
material was then irradiated through the film by means of 5 flashes from a UV 
flash lamp (3000 Ws) at a distance of 20 cm. The UV-flashes were triggered 
every 4 seconds. 

The film was then peeled off and the coating layer post-cured with 10 
UV-flashes. The edges of the blemished area repaired in this manner were finally 
blended in by polishing. 

The surface quality, hardness, gloss and solvent resistance achieved 
were comparable with those achieved with conventional UV-cured coatings. The 
repaired blemished area could be polished immediately after curing and left no 
edge marks in the existing coating. 
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